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The aim of this study was to evaluate the effects of temperament on the quality and
efficiency of handling and on the pregnancy rate of Nellore cows submitted to a fixed time
artificial insemination (FTAI) protocol. Temperament and handling procedures were
simultaneously assessed in 798 Nellore cows on the first (d0), ninth (d9) and 11th days
(d11) of the FTAI protocol, using the flight speed (FS) and crush score (CS) tests. During the
insemination process performed on d11 of the FTAI protocol, the following handling
indicators were recorded: rough or overly aggressive handling of the cows by stock-
persons (AGGRESSION), accidents (ACCIDENT), time to inseminate (TIME), and the degree of
dirtiness on cows’ perineal region (DIRTINESS). There was a significant effect of CS on TIME
(P¼0.013) and DIRTINESS (P¼0.004), while FS tended to affect TIME (P¼0.06) and the
likelihood of AGGRESSION (P¼0.07). Cows subjected to aggressive handling and/or
accidents had a greater FS mean than cows that did not face such aversive situations
(2.0771.18 vs. 1.7470.75 m/s, P¼0.0003). The chance of pregnancy (expressed in odds
ratio) was greater in cows with low FS (OR¼1.48) than in cows with high FS (defined as
the reference class, with OR¼1) (χ2¼3.73, P¼0.05), and the low FS group had 10% more
pregnant cows than the high FS group (with 52.59% vs. 42.62% pregnant cows,
respectively). Pregnant cows had significantly lower FS means relative to non-pregnant
cows on d0 (1.79 vs. 2.10 m/s, Po0.001), d9 (1.67 m/s vs. 1.79 m/s, P¼0.038) and d11
(1.70 m/s vs. 1.90 m/s, P¼0.004). We conclude that excitable temperament has an effect
on the quality and efficiency of handling during FTAI, by increasing the time required for
insemination, the dirtiness on cows’ perineal region and the likelihood of aggressive
actions by stockpersons. Also, cattle temperament measured by FS reduces the chance of
pregnancy in Nellore beef cows.
& 2015 Elsevier B.V. All rights reserved.46.
aranhos da Costa).
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There is empirical evidence that cattle temperament,
defined as individual differences in behavioral responses
which are persistent over time and across situations (Bates,
1989), is closely associated with animals’ susceptibility to
stress (Cafe et al., 2011). Therefore, different temperaments
may also determine how much stressful situations affect
cattle reproductive efficiency. In fact, some studies have
shown that female heifers (Kasimanickam et al., 2014) and
multiparous cows (Cooke et al., 2011, 2012) with excitable
temperaments had reduced pregnancy rates when com-
pared to calmer ones. There is evidence that this stress-
mediated response in more excitable female cattle reflects
a more intense and prolonged activation of the HPA axis
(Cooke et al., 2012; Kasimanickam et al., 2014).
Besides cows’ physiological state, other factors have
also been implicated in the relationship between beef
cattle temperament and reproductive performance, such
as genetic factors (Phocas et al., 2006; Valente et al., 2014)
and the quality of human–animal interactions (Dobson
et al., 2001). For instance, in a study conducted with dairy
cattle, the use of negative actions by stockpersons (e.g.,
slaps, pushes, hits, and tail twists) was negatively corre-
lated with cows’ conception rate (Hemsworth et al., 2000).
Moreover, the authors reported that cows that were more
fearful of humans conceived at a lower rate at the first
insemination. Similar results were found for beef cattle,
where Bos indicus cows that were handled more poorly
(i.e., were exposed to more frequent voice emissions and
had accidents) required more handling time in the corral
and had lower rates of viable embryos (Macedo et al.,
2011). Similarly, two studies carried out by Cooke et al.
(2009a,b) showed that heifers and cows acclimated to
handling in the corral displayed higher pregnancy rates
than those that remained undisturbed, on pasture.
Despite previous studies exploring such variables, we
did not find any investigations evaluating the effect of cow
temperament on variables of overall handling (i.e., human–
animal interactions and insemination time) and body
hygiene during artificial insemination (AI). The degree of
dirtiness on cows’ perineal region may have a practical
implication during the AI procedure that is mainly related
to the risk of contamination. Here we tested two hypoth-
eses: relative to calmer cows, excitable cows would (i) face
more handling problems during AI procedures, be dirtier
and require more time to inseminate, and (ii) have lower
reproductive performance. Thus, the aim of this study was
to evaluate the effects of temperament on the quality and
efficiency of handling and on the pregnancy rate of Nellore
cows submitted to a fixed-time AI (FTAI) protocol.2. Materials and methods
The procedures used in this study were approved by
the Committee for the Ethical Use of Animals from the
Faculty of Agricultural and Veterinary Sciences of Sao
Paulo State University (Protocol n. 011784/11), Jaboticabal,
Sao Paulo, Brazil.2.1. Animals and FTAI protocol
The study was conducted at a commercial Nellore
breeding farm located in Mato Grosso state, Brazil (14160S
and 51150W). We assessed a total of 798 Nellore cows, all
pluriparous, with suckling calves at foot averaging from 3
to 4 mo old. Cows were divided into five lots, and each lot
was kept in a specific farm unit, here identified by the
letters A through E. The numbers of cows assessed per
farm unit were 77, 147, 58, 246 and 270 for units A through
E, respectively. In all farm units, cow–calf pairs were grass-
fed, kept on pasture with free access to water and mineral
supplementation, and handled only occasionally for veter-
inary or reproductive procedures. For reproductive man-
agement, each lot of cows was driven to a corral in its own
unit. All corrals consisted of 4 to 5 holding yards, each
linked to a forcing yard that led-up to a single-file race,
which in turn led to a squeeze chute head restraint.
All cows were subjected to the same FTAI protocol,
which was applied at the corral over a period of 11 days
using three handling procedures. Cows in each of the five
units were handled on different days, but all cows from a
specific farm unit faced the same conditions (they were all
handled on the same day and by the same stockpersons).
The handling routine consisted of driving the cows from
the pasture to the corral, where they were held in the
holding yards for approximately half an hour. Then, they
were driven to the forcing yard in small groups of around
10 cows, and from there, into the single-file race. Finally,
one stockperson stimulated each cow individually to walk
along the single-file race and enter the squeeze chute.
Cows were kept in the squeeze chute for approximately
1 min while the FTAI procedures were carried out. On the
first day of handling (d0), the cows received an estradiol
benzoate injection (2.0 mg Estrogin, Biofarm, Sao Paulo,
Brazil) and an intravaginal progesterone device (1.9 g
progesterone, CIDR, Pfizer Saúde Animal, Sao Paulo, Brazil).
On the ninth day (d9), estradiol cypionate (0.5 mg ECP,
Pfizer Saúde Animal) and dinoprost tromethamine—PGF2α
(12.5 mg Lutalyse, Pfizer Saúde Animal) were administered
and the progesterone device was removed. AI was per-
formed on the 11th day (d11). Semen from only four
purebred Nellore bulls was used and the proportions of
semen straws from each bull were evenly distributed
among the five farm units (χ2¼18.67, P¼0.10). Following
the procedures, cows (and their calves) returned to the
pastures. No additional handling was conducted after
finishing the FTAI protocol until 60 days after AI, when
pregnancy was determined via transrectal palpation.
At the time of insemination, all cows were evaluated for
body condition score (BCS), which is measured on a scale
from 1 (thin) to 5 (fat) (variation of 0.25 and 17 grades
total), as was routinely done on the farm.
2.2. Temperament assessment
The temperament assessment was conducted by only
one trained observer at all three time points of the FTAI
protocol (d0, d9 and d11) without changing the handling
routine. Two temperament traits were assessed: crush
score (CS; described by Sant’Anna et al., 2013 and adapted
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adapted from Burrow et al., 1988). CS was recorded
immediately upon the animal’s entrance into the squeeze
chute without using the head bail and prior to the
interventions (injections, intravaginal device insertion or
removal, and AI). This score uses a five-point scale, where
the animal: 1¼does not offer resistance, and remains with
head, ears, and tail relaxed; 2¼shows some movement,
with head and ears rising up; 3¼shows frequent but not
vigorous movement, including head, ear and tail move-
ments, and sclera (eye white) may be visible; 4¼offers
great resistance, abrupt and vigorous movements of the
whole body including the head, ear, and tail, visible eye
white, audible breathing, and may jump or fall, and
5¼offers or not great resistance, visible eye white and
“freezing” reaction. FS was measured automatically using
an electronic device (composed by a pair of photoelectric
cells, a stopwatch, and a programmed processor) that
records the time taken by each animal to cover a known
distance, which ranged from 1.5 to 1.9 m (depending on
the farm unit facilities). The time data were converted into
speed (m/s) and faster animals were considered to have a
more excitable temperament (Burrow, 1997).
2.3. Assessment of handling during the AI procedure and
dirtiness
The assessment of handling was performed on the
insemination day (d11) using three indicators: (i) occur-
rence of aggressions (AGGRESSION), measured by obser-
ving the behavior of the stockperson in charge of driving
each cow along the single-file race into the squeeze chute
(one per farm unit) and recording the occurrences of
yelling, kicking or hitting toward cows (1: occurrence or
0: no occurrence of aggression); (ii) occurrence of acci-
dents (ACCIDENT), characterized by falls, slips or bumps on
the facilities. Aggression and accidents were both recorded
while cows were being stimulated to walk along the
single-file race and enter into the squeeze chute. The
ACCIDENT variable was also scored binomially (1: occur-
rence or 0: no occurrence of accidents); and (iii) time to
inseminate (TIME), in seconds, from the insertion of the AI
gun into the cow’s vagina until its complete removal.
During the AI procedure, cows were restrained in the head
bail and the squeeze mechanism was applied.
Dirtiness of cows’ perineal region (DIRTINESS) was
recorded using a 5-point scale, where 1¼no dry or fresh
feces in the perineal region, 2¼ less than 25% of the area
covered by feces, 3¼about 25% of the area covered by
feces, 4¼between 25 and 50% of the area covered by feces,
and 5¼more than 50% of the perineal region covered
by feces.
2.4. Statistical analysis
For statistical analysis, CS and DIRTINESS were consid-
ered continuous variables, following the assumption that
‘ordered categorical traits are often supposed to be con-
trolled by a continuous underlying variable’ (Van Tassell
et al., 1998). We first conducted a descriptive statistical
analysis and the distributions for all dependent variableswere checked. FS followed a normal distribution (P40.05,
Kolmogorov–Smirnov test), while CS, DIRTINESS and TIME
(after excluding the extreme values, above meanþ3SD)
showed distributions approximating normality. AGGRES-
SION, ACCIDENTS and pregnancy were considered binomial
distributions.
To assess the variation of temperament traits (FS and
CS) over time, a repeated measures ANOVA by REML was
applied using the PROC MIXED command in SAS (version
9.2, SAS Institute Inc., Cary, NC, USA), using a model with
day of assessment (0, 9, or 11), farm unit (A–E) and the
interaction between them as fixed, and cow as the random
effect, which was the subject on which repeated measures
were taken across the three days of the FTAI protocol. The
inclusion of farm units as the fixed effect in the statistical
model accounted for the variation of lot, corrals and
stockpersons. The compound symmetry covariance struc-
ture was chosen based on the Bayesian Information
Criterion. A Pearson’s correlation coefficient was calcu-
lated between CS and FS on d0, d9 and d11, and also
between BCS and both temperament traits on d11, to test
the hypothesis that the more temperamental cows would
have lower body condition.
To test the hypothesis that cows’ temperament affects
the quality and efficiency of handling, we evaluated the
effects of CS and FS (assessed on d11) on TIME and
DIRTINESS, fitting a general linear model (PROG GLM in
SAS). The effects of FS and CS (d11) on the likelihood of
AGGRESSION and ACCIDENT were analyzed using logistic
regression models (PROC GENMOD in SAS) with the logit
link function and binomial distribution of the response
variables. For all models, we considered the effects of one
temperament trait (CS or FS) and used farm unit (for
control purpose). The logistic regression analysis (using
logit transformation) generated the following equation: ln
(p/1p)¼αþβX, where ln (p/1p) is the natural loga-
rithm of AGGRESSION or ACCIDENT likelihoods, α is the
intercept, β is the slope, and X the independent variables
(FS and CS). Since temperament traits could be influenced
by factors that occur immediately before their expression,
the effects of handling problems (AGGRESSION and ACCI-
DENT combined in a single binomial scale) on FS and CS
(d11) were evaluated using t-tests through the PROC TTEST
command in SAS.
Again, a logistic regression model was fitted to calculate
the chance of pregnancy as a function of FS, CS and BCS
using PROC GENMOD with the logit link function and
binomial distribution for the response variable (preg-
nancy). In this case, the results were expressed in odds
ratios (OR) calculated by exponentiating the regression
coefficients (β). The OR refers to the number of times the
chance of pregnancy increases or decreases for each
independent variable category in comparison to a refer-
ence category with OR¼1. Odds ratios with 95% confidence
intervals (95% CI) and P-values were estimated for the
following independent variables: farm unit (A–E), BCS, CS
and FS measured on d11. For this analysis, FS, CS and BCS
were categorized into three classes (low, average and high).
The FS classes were defined using a criterion based on the
farm unit means70.5SD, as follows: low (farm unit mean
0.5SD), average (farm unit mean70.5SD), and high (farm
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2), average (score 3), and high (scores 4 and 5), and the body
condition classes included: low (BCSo2.5), average
(2.5rBCSr3.5), and high (BCS43.5). Reference classes were
defined as the highest FS and CS scores and the lowest
BCS score.
A logistic regression model was also fitted to calculate
the chance of pregnancy as a function of the handling
problems (AGGRESSION and ACCIDENT combined in a
single binomial scale), TIME and DIRTINESS, controlling
for the significant effects of farm unit and BCS (PROC
GENMOD, using logit link function). To conduct this
analysis, three classes of TIME were defined, based on
the overall mean70.5SD, as low (mean 0.5SD), average
(mean70.5SD), and high (meanþ0.5SD).
Finally, FS and CS (measured on d0, d9 and d11) were
compared between pregnant and non-pregnant cows
using t-tests to test the hypothesis that pregnant cows
had relatively better temperaments from the beginning of
the FTAI protocol.3. Results
In this study, 47.74% of the sampled cows (n¼798)
became pregnant after the application of the FTAI protocol.
The pregnancy rate differed among the farm units (ranging
from 34.5 to 61.4%). Around 15.0% (n¼120) of the assessed
cows underwent at least one handling problem (AGGRES-
SION and/or ACCIDENT) on the insemination day: rough
handling (14.04%, n¼112), accidents (7.64%, n¼61) or both
(6.64%, n¼53). The overall mean (7 SD) time spent
for insemination (TIME) and the mean dirtiness on cows’
perineal region (DIRTINESS) were 44.54719.76 s (n¼793)
and 2.6471.41 (n¼688), respectively.
We observed a variation of temperament traits across
the FTAI protocol and among farm units, and a significant
interaction between day of assessment and farm unit for FS
(F8, 2103¼14.93, Po0.001) and CS (F8, 2291¼4.42, Po0.001).
The FS means did not change over time in most farm units
(A, C, D and E), but in unit B, the FS mean was signific-
antly higher on d11 (1.7070.06 m/s) relative to the other
days (d0¼1.3370.06 m/s and d9 ¼1.3070.06 m/s)
(Table 1). The highest FS mean was found in farm unit E,
which differed significantly from the other units on all days
assessed (Po0.05). For CS, significant differences (Po0.05)Table 1
Adjusted means (7 SE) for flight speed (FS) and crush score (CS) for the d
assessments were performed (A to E).
Farm units days A (n¼77) B (n¼147)
FS (m/s)
d0 1.4670.08bc,x 1.3370.06c,y
d9 1.6270.07b,x 1.3070.06c,y
d11 1.4370.08c,x 1.7070.06b,x
CS
d0 2.7270.09a,y 2.7570.06a,y
d9 2.8570.09bc,xy 2.7870.06c,y
d11 3.0470.09c,x 3.1070.07c,x
a–d Across farm units; means without a common letter differ statistically from
x–z Across days; means without a common letter differ statistically from eachwere found among the days in all the farm units, with
significantly higher means on d11.
Significant correlation estimates (Po0.01) were found
between CS and FS assessed on d0 and d9 (r¼0.23 and
0.24, respectively), but not for d11 (r¼0.08, P40.05). The
correlation coefficients for both temperament traits on d11
with BCS were also low (r¼0.14 for BCS with FS and
0.11 for BCS with CS, Po0.01).
3.1. Relationship between temperament and the quality and
efficiency of handling
The variables TIME and DIRTINESS increased as CS
increased, according to the following linear regression
equations: TIME¼40.78þ2.28nCS (r2¼0.043, P¼0.013)
and DIRTINESS¼2.15þ0.19nCS (r2¼0.018, P¼0.004). No
significant effects of CS (P40.05) were found on the like-
lihood of AGGRESSION and ACCIDENT. TIME increased as FS
increased (P¼0.06; TIME¼44.66þ1.88nFS (r2¼0.046)), as
did the likelihood of rough handling [ln P(AGGRESSION)¼
1.79þ0.25nFS; P¼0.07]. The FS means of cows that faced
some occurrence of aggressive handling and accidents was
greater than that of cows that did not, 2.0771.18 vs.
1.7470.75 m/s, respectively (t¼3.60, P¼0.0003). This
difference was not observed for CS (3.2770.74 vs.
3.1670.82 m/s, respectively t¼1.40, P¼0.16).
3.2. Effect of temperament and handling on reproductive
performance
The chance of any cow getting pregnant, expressed by
the OR estimated with the logistic regression model, was
significantly greater for cows classified as high (OR¼71.16)
and average BCS (OR¼8.04) relative to low BCS (reference
class). FS also had a significant effect on the chance of
pregnancy, with cows from low FS class presenting higher
OR (1.48) than those from the reference class (high FS)
(χ2¼3.73; Po0.05). The low FS group had 10% more
pregnant cows than the high FS group (Table 2). The odds
ratio for high CS cows did not differ significantly from that
of the reference class (P40.05), in spite of also having 9.9%
more pregnant cows (Table 2). Likewise, the handling
problems (AGGRESSION and ACCIDENT combined in a
single scale), TIME and DIRTINESS had no significant effect
on the chance of pregnancy (P40.05).ifferent FTAI protocol days (d0, d9 and d11) and farm units where the
C (n¼58) D (n¼246) E (n¼270)
1.5370.09b,x 1.5070.04b,x 2.8370.04a,x
1.4270.09bc,x 1.4570.04b,x 2.3070.04a,x
1.5370.09bc,x 1.5770.05bc,x 2.2170.05a,x
2.9870.11a,y 2.8770.05a,y 2.8870.05a,y
2.4970.10d,z 3.0270.05ab,x 2.8970.05c,y
3.2670.10bc,x 3.0670.05c,x 3.3670.05ab,x
each other (Po0.05).
other (Po0.05).
Table 2
Number of cows (N), pregnancy rate (in %), odds ratio (OR) of pregnancy and confidence interval (CI) for each flight speed (FS), crush score (CS) and body
condition score (BCS). RC¼reference class.
Traits N Total Pregnant cows (%) (N) OR (SE) CI (95%) Chi-square P-value
FS
Low 251 52.59% (132) 1.48 (0.20) 0.99 to 2.21 3.73 0.05
Average 303 47.85% (145) 1.15 (0.19) 0.79 to 1.69 0.56 0.46
High 244 42.62% (104) RC1 RC
CS
Low 142 52.11% (74) 1.19 (0.23) 0.76 to 1.87 0.56 0.45
Average 364 49.18% (179) 1.14 (0.18) 0.80 to 1.63 0.55 0.46
High 237 42.19% (100) RC RC
BCS
Low 44 11.36% (5) RC RC
Average 703 47.23% (332) 8.04 (0.50) 3.04 to 21.26 19.79 o0.01
High 51 86.27% (44) 71.16 (0.68) 18.65 to 271.56 38.96 o0.01
Fig. 1. Means (7SD) for flight speed (FS) and crush scores (CS)
throughout the FTAI protocol (d0, d9 and d11) for pregnant and non-
pregnant Nellore cows. nP-valueo0.05, and nnP-valueo0.01, t-test.
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that of non-pregnant cows (n¼417) on d0 (1.6 m/s vs.
2.10 m/s, t¼4.10, Po0.001), d9 (1.67 m/s vs. 1.79 m/s,
t¼2.08, P¼0.038) and d11 (1.70 m/s vs. 1.90 m/s, t¼2.89,
P¼0.004), as shown in Fig. 1. This variation was only
observed for CS on d11 (3.10 m/s vs. 3.24 m/s, t¼2.31,
P¼0.021).
4. Discussion
In the present study, we tested the hypotheses that a
more excitable temperament negatively affects the quality
and efficiency of handling during the FTAI procedures and
that excitable cows have lower reproductive performance
than calmer cows. Our outcomes partially support pre-
vious results showing that cow's temperament has a
negative impact on reproductive performance (Cooke et
al., 2011, 2012; Kasimanickam et al., 2014). Moreover, the
present study provides new evidence that excitable tem-
perament increases the risk of aggressive handling and
tends to decrease labor efficiency by increasing the time
needed to perform AI and reducing cows’ body hygiene.
The FS remained practically constant throughout the
FTAI protocol in most of the farm units evaluated, and was
less affected by the repeated handling procedures than CS,
which showed higher means on d11 than on d0 and d9.
These findings are in agreement with several studies that
reported higher values of repeatability for FS than for CS
(Kilgour et al., 2006; Turner et al., 2011; MacKay et al.,
2013). The increase in CS throughout the FTAI protocol was
not surprising, given that the cows faced experiences in the
squeeze chute that may be considered negative, such as
the insertion and removal of the intravaginal progesterone
device. This result suggests that cows may have remem-
bered previous negative experiences and as a result,
increased their reactivity in the chute later on. Similar
reactions were reported for cattle exposed to other aver-
sive handling procedures in the squeeze chute, such as
branding (Schwartzkopf-Genswein et al., 1997) and
drenching to control worms (Burrow and Corbet, 2000).
With respect to the higher FS means on farm unit E, it
should be noted that this unit’s corral was completely
renovated just before the beginning of the reproductive
season, and the cows were not habituated to the newhandling facilities at the time of the FTAI protocol. The process
of habituation to the new corral throughout the FTAI protocol
could also explain the numerical decrease (despite not being
significant) of FS means at farm unit E, differently from the
other units, where FS remained constant or increased (seen
only in unit B).
The effect of cows’ temperament on the TIME and
DIRTINESS was not pronounced (considering the low
coefficients of determination of the regression equations),
but there was a trend for more reactive animals to take
longer to be inseminated and to have a dirtier perineal
region. This has a practical value, since it is expected that
an increase of one unit in CS leads to an increase of 2.28 s
in the TIME to inseminate each cow and of 0.19 points in
the DIRTINESS score. This corresponds to 5.1 and 7.2%,
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this study. Specifically for the increase in DIRTINESS, it is
important to consider two potential negative conse-
quences: the extra labor required to clean the dirty cows
before performing AI and the inherent risk of contamina-
tion. Cow dirtiness has been associated with the incidence
of metritis after calving management (Schuenemann,
et al., 2011), but had not been described for AI procedures
before the current study.
We did not find any studies reporting the effects of cow
temperament on perineal dirtiness, the time required to
perform AI, or any other handling indicator assessed in this
study. Specifically for DIRTINESS, our results can be
explained by the tendency of more excitable and agitated
cows to show a higher frequency of tail-flagging during
handling (Tulloh, 1961), which increases the risk of spread-
ing feces and urine around their perineal region. Addi-
tionally, there is evidence that excitable cows have higher
responsiveness to stressful situations (Cafe et al., 2011),
and stressed cattle are more likely to defecate and urinate,
as well as to produce more liquid feces than for normal
eliminatory behavior (Lensink et al., 2000; Rushen et al.,
2001), thus impoverishing their body hygiene.
Another important outcome from the handling quality
analysis was the increased likelihood of aggressive actions
towards more fearful-agitated animals (with greater FS).
Based on the assumption that flight speed is a stable
temperament trait reflecting innate fearfulness and agitation
in adult cattle (Petherick et al., 2002; Müller and von
Keyserlingk, 2006), we expect cows with high FS to be
naturally more nervous and agitated during handling, and
therefore more difficult to handle. Complementarily, it is also
reasonable to assume that aversive handling increases fear
and agitation in cattle, increasing the FS response, as found in
the present study and reported by other authors (Pajor et al.,
2000; Petherick et al., 2009; Macedo et al., 2011). Therefore,
the analysis of human–animal relationships is complex,
mainly because reciprocal negative emotions and actions are
involved, which makes it difficult to define which behaviors
are causes and which are consequences. Our results show that
linear analysis methods have limitations when it comes to
assessing human–animal interactions, and that these would
be better characterized as a cyclic model (as suggested by
Hemsworth, 2003), with animals’ fear and agitation eliciting
negative reactions by stockpersons who, in turn, elicit the
reactivity of animals to humans, and so on.
The handling indicators assessed (AGGRESSION, ACCIDENT,
and TIME) and DIRTINESS had no significant effects on cows’
reproductive performance. This was unexpected, particularly
for AGGRESSION, since previous studies reported that aversive
handling practices (e.g., the use of vocalizations by stock-
persons) may impair reproductive function in cattle (Dobson
and Smith, 2000; Macedo et al., 2011). Since we did not
measure any physiological stress indicators, we cannot infer
anything about the intensity and length of the stress caused
by the stockpersons’ aggressive actions. Under this study’s
conditions, perhaps AGGRESSION and ACCIDENT would be
characterized as short-term stressors, which usually fail to
affect cattle reproduction (von Borell et al., 2007).
On the other hand, the greater chance of pregnancy for
cows with calmer temperaments (lower FS) was inagreement with our hypothesis. To our knowledge, there
is only one published paper (Cooke et al., 2011) addressing
the effect of cow temperament on the reproductive per-
formance of multiparous B. indicus cows (Nellore breed).
The present results partially corroborate those findings;
while those authors observed that the probability of cows
becoming pregnant with FTAI was negatively affected by
FS (Po0.05) and tended to be affected by CS (P¼0.07), we
found a significant effect for FS only. This divergence
between results may be explained, at least partly, by
differences in the statistical models used, since Cooke
et al. (2011) did not include BCS in their logistic regression
model, which is an important source of variation. It is
important to note that when Cooke et al. (2011) included
BCS in the generalized linear model used to estimate the
effects of temperament traits on pregnancy rate, they
found a significant effect only for FS and not for CS. Based
on the pronounced differences in the chance of pregnancy
between cows with low, average and high BCS found in
this study, we recommend that future studies evaluating
the effects of behavioral traits on cows’ reproductive
performance control for BCS in their statistical analyses.
It should also be noted that, although Cooke et al. (2011)
concluded that cow temperament impacts the reproduc-
tive and overall efficiency of cow–calf operations, the
authors did not include any measurement of handling
efficiency in their study.
Two additional papers were later published addressing
the same questions in Bos taurus cattle, Angus and Angus
Hereford crosses (Cooke et al., 2012 and Kasimanickam
et al., 2014). Like us, these authors found lower percen-
tages of pregnancy among excitable relative to calmer
animals, with a decrease of 6% (Cooke et al., 2012), 8%
(Kasimanickam et al., 2014) and 10% (present study) as a
function of temperament class.
The visual scoring system used in this study to evaluate
cattle reactivity in the squeeze chute (CS) includes several
behavioral categories beyond whole-body movements (e.g.
body tension, visible eye white, head and ear agitation, tail
flagging, audible respiration). This may mean that CS and
FS might be addressing distinct aspects of cattle tempera-
ment (as confirmed by the low correlation coefficients of
0.08 and 0.24), which may explain the lack of association
between CS and reproductive performance.
Additionally, pregnant cows always had lower FS
means than non-pregnant cows, even before the day of
AI (d0 and d9). For CS, on the other hand, this difference
was limited to d11, reflecting the dissimilarities between
these two scoring methods. In other words, the FS mea-
surement assesses intrinsic characteristics of the cows,
revealing aspects of their innate fearfulness and agitat-
ion that appear to be negatively related to reproductive
performance. On the other hand, CS may reflect only a
momentary reaction to the handling, which is probably
less related to cattle individuality. In fact, higher herit-
ability estimates for FS relative to CS were reported for
Nellore beef cattle (Sant’Anna et al., 2013), and FS was
shown to have a higher correlation with cattle behavior in
their home pen than CS (MacKay et al., 2013), which those
authors considered to be a reliable indicator of general
fearfulness and agitation.
P.M. Rueda et al. / Livestock Science 177 (2015) 189–195 195While the interpretation of our results would be facili-
tated with information regarding physiological stress mea-
surements, obtaining such information is difficult in field
studies conducted under commercial farming conditions
without the necessary infrastructure for proper sample
collection, storage and further processing. Although field
studies may be limited by this aspect, they are useful for
being closer to the reality of most zebu cow–calf operation
farms, where the animals are kept on pasture and are
handled in the corral only occasionally.
5. Conclusions
We conclude that excitable temperament has a small
influence on the quality and efficiency of cattle handling
during FTAI, resulting in a small but significant increase in
the time required for insemination, dirtiness in the peri-
neal region, and the likelihood of aggressive actions by
stockpersons. Excitable temperament, expressed by high
FS, can also impair cows’ reproduction, reducing the
chance of pregnancy with FTAI.
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